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TABLE 1.5 Changes in Yields of Crops in Optimum and Stressful
Environments Anticipated from Atmospheric Enrichment to 400 ppmv of C02

Crop
	Change in Yield (%)
		Yield Increment/ Yield CO 2      Change by Increment Enrichment Component  (%/ppmv   (%/60 ppmv Harvested  of CO2)   of CO2)    Reference
					
Optimum Environments
								
Barley
	0
	.9*
	Grain
	0.
	18
	11
	Gifford et al.
	(1973)

Corn
	0
	.28
	Young shoots
	0.
	03
	1.9
	Wong (1979)
	

Cotton
	0
	.6
	Lint
	0.
	34
	20
	Mauney et al.
	(1978)

Soybean
	0
	.4*
	Grain
	0.
	04
	2
	Hardman and Brun
	

	
	
	
	
	
	
	(1971)
	

Wheat
	0
	.4
	Grain
	0.
	13
	8
	Gifford (1979)
	

Wheat
	0
	.3
	Grain
	0.
	07
	4
	Sionit et al.
	(1980)

Wheat
	0
	.6
	Grain
	0.
	13
	8
	Sionit et al.
	(1981)

Stressful Environments
								
Corn
	0
	.28
	Young shoots
	0.
	03
	1.9
	Wong (1979)
	

(1/3 normal N)
	
	
	
	
	
	
	
	

Wheat
	0
	.6
	Grain
	0.
	44
	26
	Gifford (1979)
	

(water limited)
	
	
	
	
	
	
	
	

Wheat
	0
	.5
	Grain
	0.
	10
	6
	Sionit et al.
	(1980)

(one HjO
	
	
	
	
	
	
	
	

stress cycle)
	
	
	
	
	
	
	
	

Wheat
	0
	.2
	Grain
	0.
	05
	3
	Sionit et al.
	(1980)

(two H20
	
	
	
	
	
	
	
	

stress cycles)
	
	
	
	
	
	
	
	

Wheat
	0
	.1
	Grain
	0.02
		1
	Sionit et al.
	(1981)

(1/8 normal
	
	
	
	
	
	
	
	

nutrient)
	
	
	
	
	
	
	
	

^Calculated from shoots only.

"simulator" of wheat to calculate the change in wheat yields per change
in environment. Waggoner employs both these methods, comparing and
verifying them as well as making predictions. Despite a long list of
qualifications and warnings/ a clear conclusion is obtained (see Table
1.6). If we assume no significant adaptation of inputs and limited
geographic mobility, the warmer and drier climate assumed to accompany
the increased C02 will decrease yields of the three great American
food crops over the entire grain belt by 5 to 10%, tempering any direct
advantage of C02 enhancement of photosynthesis.

Sometimes a change in the weather that has only a modest direct
effect on a crop is amplified into a disaster by a third party, a pest.
Although pests will change, we cannot predict how.

Turning briefly to other countries and longer times, one can make
some extrapolations. The direct benefit of more C02 to photosynthesis
is universal and will continue for a long time. Crops in northern
nations will benefit from warming, and tropical crops will be less